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A 56-year-old woman presented with bile-tinged sputum for one year. Five years ago, she
was diagnosed with hepatocellular carcinoma. She was treated with ﬁve hepatic arterial
chemotherapies, two radiofrequency ablations, four chemoembolizations, and a right
lobectomy of the liver. Two years ago, a liver abscess with biliary stricture occurred and
was treated with endoscopic biliary drainage and balloon dilatation. On admission,
bronchoscopy suggested a bronchobiliary ﬁstula in the anterobasal segment of the right
lower lobar bronchus. Fluorography showed a ﬁstulous tract between the right lower lobar
bronchus and the liver abscess pocket. We performed histoacryl embolization under
bronchoscopic guidance and the bile-tinged sputum resolved. However, biliary obstruction
and hepatic failure followed and the patient expired three months later. We report a case
of a bronchobiliary ﬁstula managed with a bronchoscopic approach.
& 2008 Elsevier Ltd. All rights reserved.Elsevier Ltd. All rights reserved.
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t (H.C. Jeong).Introduction
A bronchobiliary ﬁstula (BBF) is a rare complication
following liver disease, surgery, procedures, or trauma.
Most therapeutic approaches aim to lower biliary tract
pressure.1 In cases of bronchopleural ﬁstulae, bronchoscopic
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Bronchoscopic embolization of bronchobiliary ﬁstula 165interventions have been tried, sometimes. However, only
one case of a bronchoscopic approach has been reported for
BBF.2 We report a case of BBF after resection of a hepatoma
treated with histoacryl embolization under bronchoscopic
guidance.Case report
A 56-year-old woman presented with bile-tinged sputum for
one year. Twenty years before presentation, she was
diagnosed as a hepatitis B virus carrier. Five years before
presentation, she was diagnosed with liver cirrhosis and
hepatocellular carcinoma in segments VI and VII (Figure 1).
Because there was portal vein thrombosis, she received
intra-hepatic arterial chemotherapy and 2340 cGy of ex-
ternal radiation therapy. After ﬁve cycles of hepatic arterial
chemotherapy with cisplatin and 5-ﬂuorouracil, computed
tomography revealed decreased hepatocellular carcinoma
and resolved portal vein thrombosis. The patient underwent
two treatments of radiofrequency ablation (RFA) (Figure 1)
and transcatheter arterial chemoembolization (TACE). Two
years before presentation, she underwent surgical right
lobectomy for recurrent hepatocellular carcinoma. Two
months after surgery, biliary obstruction occurred andFigure 1 Liver CT of ﬁve years ago: (a) arterial phase reveals a hug
(arrow) and (b) after arterial chemotherapy and radiofrequency ab
Figure 2 Biliary obstruction at two years before presentation.
performed.repeated endoscopic retrograde biliary drainage (ERBD)
with plastic stent was performed (Figure 2), but the biliary
obstruction was not resolved. Six months after surgery, a
liver abscess with stent failure was diagnosed and treated
with percutaneous abscess drainage and percutaneous
transhepatic biliary drainage (PTBD) (Figure 3). Eleven
months before presentation, bile-tinged sputum occurred
and an immediate surgical ﬁstulectomy was performed.
After that, repeated PTBD and percutaneous balloon
dilatation (PBD) for biliary stricture were performed (Figure
4), but bilioptysis persisted and three months before
presentation she was admitted for recurrent pneumonia.
On admission, she was not febrile. She complained of bile-
colored sputum and cough in the morning. Her vital signs
were normal. Physical examination showed crackles on the
right lower lung ﬁeld. Chest radiography revealed haziness
on the right lower lung ﬁeld and pleural effusion in the right
hemithorax. There was no dysfunction in the percutaneous
biliary drainage system.
A complete blood count revealed mild anemia (hemoglo-
bin of 9.4 g/dL). Blood chemistry showed a total bilirubin of
3.95mg/dL and an elevated alkaline phosphatase of 260 IU/
L. The prothrombin time was 17.5 s.
Bronchoscopy showed bile-colored material in the ante-
robasal segment of the right lower lobar bronchus (Figure 5).e mass at segments VI and VII. Portal vein thrombosis is present
lation.
Endoscopic retrograde biliary drainage with plastic stent was
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Figure 3 Follow-up CTscan six months after surgery: (a) CTscan revealed liver abscess and (b) after percutaneous drainage, abscess
pocket decreased.
Figure 5 Bronchoscopy revealed bile-colored material in the sub-segment of the anterobasal segment of the right lower lobar
bronchus.
Figure 4 Cholangiogram via endoscopic approach. (a) Cholangiogram showed abscess pocket (arrow) and bronchus (arrowhead) is
visualized through ﬁstulous tract. (b) Percutaneous biliary balloon dilatation was performed.
J.H. Kim et al.166A chest computed tomography with multiplanar reconstruc-
tion suggested a BBF in the anterobasal and lateral basal
segments (Figure 6). Fluorography under bronchoscopic
guidance revealed a ﬁstulous tract with an anterobasal
segment of the right lower lobar bronchus and an abscess
pocket in the liver (Figure 7).A guidewire was inserted via the bronchoscope channel into
the anterobasal segment of the right lower lobe. A 5-Fr
Berenstein catheter was passed over the guidewire. A
microcatheter was placed into the abscess pocket of the liver.
The abscess pocket and ﬁstula tract were embolized with a
mixture of 1cc of histoacryl and 2cc of lipiodol (Figure 7).
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Figure 7 Histoacryl embolization: (a) ﬂuoroscopic image revealed
was drained into biliary tree, and (c) after histoacryl emboliztion.
Figure 8 Chest radiograph before (a) a
Figure 6 The chest CT with multiplanar reconstruction.
Consolidation in the anterobasal segment of the right lower
lobe with peripheral bronchiectasis that communicated directly
with the pleural space.
Bronchoscopic embolization of bronchobiliary ﬁstula 167After embolization, bilioptysis stopped and the chest
radiograph showed a decreased extent of haziness in the
right lower lung ﬁeld (Figure 8). Although bilioptysis was
resolved, biliary obstruction and bile peritonitis occurred.
Three months later, she expired due to hepatic failure.Discussion
A BBF is a rare complication of liver disease, trauma,
procedures, or surgery. The most common cause of a BBF is a
liver abscess.3 In the United States, the most common cause
of BBF is biliary obstruction.4
Deﬁnitive treatment for a BBF is a surgical ﬁstulectomy
with soft tissue reconstruction. However, the surgical
approach is accompanied by signiﬁcant morbidity, mortality,
and frequent reoperations.3 Recently, conservative inter-
ventions have been the preferred procedure. Most inter-
ventions aim to lower biliary tract pressure; ERBD or PTBD is
the preferred approaches.1 Most patients respond well to
these approaches, but it takes time for healing and some
patients do not respond.
There is one reported case of BBF treated with n-butyl
cyanoacrylate (NBCA) embolization via a bronchial approach.2
In that case, a BBF was developed after right hepaticabscess pocket (arrowhead) and ﬁstulous tract (arrow), (b) dye
nd after (b) embolization procedure.
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J.H. Kim et al.168lobectomy for single colon cancer metastasis. A 60% NBCA and
40% ethiodol mixture (3 cc) was used for embolization.
In our case, BBF developed after lobectomy for hepato-
cellular carcinoma. Despite successful percutaneous biliary
dilatation and PTBD, the patient complained of persistent
bile-tinged sputum and recurrent pneumonia. We used
histoacryl and lipiodol for embolization material.
Tissue glue via a bronchoscopic approach is often used for
bronchopleural ﬁstulae.5 In those cases, bronchoscopic
intervention had an acceptable success rate without serious
complications. The patient with colon cancer was free from
symptoms for three months and died of cancer progression.2
Our patient was also free from bilioptysis, but biliary
obstruction and hepatic failure followed.
Embolization under bronchoscopic guidance can be an
effective option for BBF; however, one should pay attention
to possible complications.
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